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Natural Convection Heat Transfer from a Heated Fine Wire
in Nanofluids
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Abstract

Recent research on nanofluids under forced convection experiment shows that there is little
relationship between convective heat transfer and thermal conductivity increase of nanofluids. This kind
of new findings are totally different from the traditional theory of nanofluids, which says that the
higher thermal conductivity is a prerequisite for convective heat transfer enhancement. To elucidate this
controversial issue in a very comprehensible manner, simple natural convection experiment has been
carried out for the water- and oil-based nanofluids. (water-Al,O;, transformer o0il-AlO;) Present research
shows that there exists strong dependence between natural convection performance and thermal

conductivity increase of nanofluids.
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Fig. 1 Schematic of natural convection apparatus
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Table 1 Summary of related constants of apparatus

. L Ro Tw Twall
oylinder | nm) | Q@) | (um) | (mm)
A side 119 5.82 25 13.3
B side 120 5.85 25 13.3

1.25
8 k,20.118WimK at 24°c
£

nano

k

- o
km'—llfﬂ 2WimK at 24°C

—©—0ikAlL0, nanofluid
~—1—Water-Al O, nanofluid

Increase of thermal canductivity,

Oil: Transformer insulation oil
1 i i

6 8 10 12
Valume fraction, (%)
Fig. 5 Thermal conductivity of water-ALO; and

nano-transformer oil by transient hot-wire
technique
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